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(54) Display mode detector, pixel dock synchroniser and Interpolator for ferroelectric liquid 
crystal display 



(57) A display control apparatus for displaying an 
image by receiving an RGB video signal including an 
image signal and a synchronizing signal receives hori- 
zontal and vertical synchronizing signals in the RGB 
video signal, and detects the current display mode using 
a display mode detector. A pixel synchronizing clock sig- 
nal is generated using a clock generator in correspond- 
ence with the detected display mode, and the RGB video 
signal is interpolated by an interpolation processing cir- 
cuit in correspondence with the display mode and the 
display screen size of an FLCD panel. The interpolated 
video signal is subjected to image signal processing, and 
the processed video signal is displayed on the FLCD 
panel. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to a display device for s 
displaying an image on a screen, and a display control 
method and apparatus therefor. 

In recent years, personal computers are widely used 
not only in processing of scientific and technical data, but 
also in applications requiring a graphic display such as 10 
CAD. design, and the like. Accordingly, it is required to 
improve the in^ge quality and definition In the graphic 
display of a computer display. In order to meet such 
requirements, the following methods are available: 

75 

(1) to increase the display resolution; and 

(2) to increase the frame (field) frequency. By the 
former method (1). a high-definition image can be 
obtained, and by the latter method (2). an image dis- 
play free from flickering is attained. 20 

Furthermore, recent personal computers normally 
use displays capable of a display operation in an SVGA 
(Super Video Graphic Array) mode at a high resolution 
of 800 X 600. 1 .024 x 768. or 1 ,280 x 1 ,024 in addition 25 
to a VGA (Video Graphic Array) mode at a resolution of 
640 X 480. which was tine standard mode before the 
advent of tiie SVGA mode. In addition, the frequency of 
a vertical synchronizing signal used in the display is 
increasing from 60 Hz to more than 70 Hz. In this manner, 30 
the display performance of a personal computer is 
inproving to a level as high as that of a workstation. 

On the other hand, as a display device, a fiat panel 
display using, e.g.. a liquid crystal has recently received 
a lot of attention. It is expected tiiat such a fiat panel dis- 35 
play be used as a display monitor not only for lap-top 
computers and notebook computers but also for desktop 
computers due to its compact structure and very low radi- 
ation of electi'omagnetic waves in place of CRT displays 
used so far. 40 

As one of the flat panel displays, a display using a 
ferroelectric liquid crystal (FLC) (to be abbreviated as an 
FLCD hereinafter) is commercially available. Such an 
FLCD has a nature called a memory characteristic (i.e., 
a nature that maintains the ON/OFF states of liquid crys- 45 
tal pixels after an electi*ic field required for turning on/off 
the pixels to be displayed is removed), and by utilizing 
this characteristic, a large-screen of flat panel display, 
which is very difficult to attain by the conventional liquid 
crystal technique, can be realized. More specifically, by so 
using a partial rewrite scanning mode for selectively 
scanning only lines of changed image data to be dis- 
played, the screen can be efficiently refreshed. With this 
technique, even when the frequency for rewriting the 
entire frame (to be simply referred to as a frame fre- ss 
quency hereinafter for tiie sake of simplicity) lowers due 
to an increase in number of display lines upon construc- 
tion of a large-screen/high-definition display, a sufficient 



response speed can be assured as the saeen of tiie 
computer display 

With the existing FLCD techniques, since each pixel 
to be displayed is set in either tiie ON or OFF state, a 
binary display is basically performed. For this reason, in 
order to obtain a larger numbed of display colors, one or 
a plurality of metiiods below must be independently used 
or combined. 

(1) Each pixel is divided into sub-pixels, and area 
gradation Is attained by combining the sut>-pixels. 

(2) Digital halftone processing such as tiie "dither 
metiiod", the "error diffusion method", or the like is 
performed to attain pseudo halftone expression. 

Furthermore, in the case of a display which changes 
tiie display state in real time, high-speed processing is 
required in the sub-pixel driving operation or tiie digital 
halftone processing. 

When a video signal supplied from a conputer is dis- 
played on tiie screen of an FLCD of high-definition, the 
display operation is realized as follows. That is. when tiie 
number of display pixels of the FLCD is equal to the 
number of pixels output from the computer, i.e., is 1 .280 
X 1.024, image and synchronizing signal are received 
from the conputer, and horizontal and vertical synchro- 
nizing signals are separated from the synchronizing sig- 
nal. Using the separated horizontal synchronizing signal. 
FLCD dot clock signal synchronized with the pixel clocks 
of the computer is reproduced, and the image signal is 
A/D (analog-to-digital) converted using tiie FLCD dot 
dock signal. The converted digital data is subjected to y 
characteristic adjustment and halftone processing. 
Thereafter, the digital image data is transferred to an out- 
put controller of tiie FLCD, tiius displaying an image. In 
this case, tiie timings of the horizontal and vertical syn- 
chronizing signals and tiie dot clock signal synchronized 
with displaying pixels are peculiar to each conputer. For 
this reason, using an FLCD interface board depending 
on a computer to be connected, image data from the 
computer can be di^layed on tiie FLCD. 

However, when an image signal from the computer 
is displayed on the FLCD by tiie above-mentioned 
method, the following problems are posed. 

(1) Since there are some display modes such as 
VGA, SVGA, and tiie like. FLCD dot clock signal 
used for A/D-converting image data must be repro- 
duced in correspondence witii each display mode. 
For this purpose, a plurality of display conti'ol circuits 
depending on the respective display modes are 
required, and loads associated witii cost and limita- 
tions in use are imposed on a user. 

(2) When display operations in the respective dis- 
play modes are performed on the FLCD as a bit-map 
display, if the VGA mode is selected, the number of 
pixels of a video signal in the VGA mode is 640 x 
480, and hence, an image is displayed only a portion 
about 1/4 of the 1,280 x 1,024 FLCD display More 
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specifically, the features of the large-screen, high- 
definition FLCD cannot be fully utilized. 

SUMMARY OF THE INVENTION 

The present invention has been made in considera- 
tion of the above situation, and has as its object to pro- 
vide a display device which can display an image in 
correspondence with various display modes, and a dis- 
play control method and apparatus therefor. 

It is another object of the present invention to provide 
a display device which can display an image by effec- 
tively utilizing the display screen, and a display control 
method and apparatus therefor. 

It is still another object of the present invention to 
provide a display device which can perform display con- 
trol corresponding to various display modes using one 
display interface circuit, and a display control method 
and apparatus therefor. 

It is still another object of the present invention to 
provide a display device which can display an input video 
signal in an enlarged scale in correspondence with the 
display mode and size of the input video signal, and the 
size of the display screen, and a display control method 
and apparatus therefor. 

It is still another object of the present invention to 
provide a display device which can adjust the display 
position of an image on the display screen, and a display 
control method and apparatus therefor. 

It is still another object of the present invention to 30 
provide a display device which can display an image in 
both the VGA and SVGA modes, and a display control 
method and apparatus therefor 

Other features and advantages of the present inven- 
tion will be apparent from the following description taken 35 
in conjunction with the accompanying drawings, in which 
like reference characters designate the same or similar 
parts throughout the figures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 40 

The accompanying drawings, which are incorpo- 
rated in and constitute a part of the specification, illus- 
trate embodiments of the invention and, together with the 
description, serve to explain the principle of the inven- 45 
tion. 

Fig. 1 is a block diagram showing the arrangement 
of a display control apparatus according to an 
embodiment of the present invention; so 
Fig. 2 is a block diagram showing the arrangement 
of a clock generator of the embodiment shown in Fig. 
1; 

Fig. 3 is a timing chart showing an example of the 
timings of a video signal supplied from a computer ss 
and dot clock signal in the embodiment shown in Fig. 
1; 

Fig. 4 is a table for explaining the operation condi- 
tions of modules of digital image processing in 



respective display modes in the display control 
apparatus of the emtxxiiment shown in Rg. 1 ; and 
Rg. 5 is a flow chart showing the processing of a 
display mode dependence controller of the embod- 
iment shown in Rg. 1. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

The preferred embodiments of the present invention 
will be described In detail hereinafter with reference to 
the accompanying drawings. 

Rg. 1 is a block diagram showing the an'angement 
of a display control apparatus according to an embodi- 
ment of the present invention. 

Referring to Fig. 1 , reference numeral 1 denotes a 
display interface; 2, a video signal processor; 3. a digital 
image processor; and 4, an FLC display unit. Reference 
numeral 1 1 denotes an input terminal for receiving an 
RGB signal from, e.g., a computer 100 such as a work- 
station, a personal computer, or the like; 12, a terminal 
for receiving an image synchronizing signal from, e.g.. 
the computer 100 as in the input terminal 1 1 . The video 
and synchronizing signals output from the computer 1 00 
are input to and processed by the display interface 1 , and 
thereafter, an image is displayed on the display unit 4. 

A display mode detector 15 recaves vertical and 
horizontal synchronizing signals in the computer syn- 
chronizing signal input from the terminal 12, and discrim- 
inates the cunent display mode on the basis of the 
timings, polarities, and the like of these synchronizing 
signals. The display mode detector 15 supplies the 
detection result to a display mode dependence controller 
17. A clock generator 14 receives a horizontal synchro- 
nizing signal in the synchronizing signal supplied from 
the computer 100, and generates a dot clock signal 41 
in accordance with the discrimination result of the display 
mode supplied from the display mode dependence con- 
troller 17. 

An ADC (A/D convert^*) 1 3 samples an RGB analog 
signal input from the input terminal 1 1 at the timing of the 
dot clock signal 41 supplied from the clock generator 14 
to generate a quantized digital RGB image data including 
1 ,280 pixels per line. An interpolation processing circuit 
16 expands the image defined by the input digital RGB 
image data input from the ADC 1 3 in the vertical direction 
in correspondence with the display mode. The interpo- 
lation processing circuit 16 conprises a line buffer or a 
frame buffer, and obtains an average of two adjacent pix- 
els as a pixel value therebetween by a linear interpolation 
method. However, the Interpolation processing circuit 16 
may adopt other interpolation methods in consideration 
of the costy^erformance. Whether or not interpolation of 
an image in the vertical direction is performed is desig- 
nated by the display mode dependence controller 1 7. 

In consideration of the nonlinear input/luminance 
characteristics (y characteristics) of a specific or typical 
CRT, an RGB video signal input from the input terminal 
1 1 normally includes characteristics for canceling the 
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characteristics. A y characteristic adjustment circuit 19 
adjusts the characteristics included in the RGB Image 
data in correspondence with those of an FLCD panel 24 
of the display unit 4. so as to obtain an appropriate lumi- 
nance on the FLCD panel 24, The ycharacteristic adjust- 5 
ment circuit 19 comprises an LUT (look-up table) using 
a high-speed SRAM, and is set by the display mode 
dependence controller 17. A halftone processing drcuit 

21 performs halftoneprocessing (e.g.. dither processing) 

for the innge data supplied from the y characteristic w 
adjustment circuit 19. 

A frame change detector 20 compares digital image 
data supplied from the interpolation processing circuit 1 6 
in units of frames, so as to detect changed lines of the 
image data between frames, and supplies the detection is 
result to a scanning control circuit 22. The scanning con- 
trol circuit 22 instructs the display unit 4 to display image 
data subjected to the halftone processing in the halftone 
processing circuit 21 on the screen (1 ,280 x 1 .024) of the 
FLCD panel 24. More specif icaliy, the circuit 22 outputs 20 
the line number of a line to be displayed, and then, trans- 
fers image data for the line. Thereafter, upon reception 
of the end message of displaying of the line, the circuit 

22 transfers of the line number of the next line to be dis- 
played and image data for the line. Furthermore, the dr- 25 
cuit 22 generates a signal for instructing to perform a two- 
line simultaneous driving operation, as needed. The 
scanning control circuit 22 changes the scanning method 

as follows in accordance with an instruction from the dis- 
play mode dependence controller 1 7 in correspondence 30 
with the display mode. 

More spedfically, in the VGA mode, the drcuit 22 
preferentially scans a changed line detected by the frame 
change detector 20 on the basis of interlace scanning 
while performing the two-line simultaneous driving oper- 35 
ation. On the other hand, in the SVGA mode with the 
number of pixels (e.g.. 800 x 600 or 1 ,204 x 768) smaller 
than the number of displayable pixels (1 ,280 x 1 ,024) of 
the FLCD panel 24, the circuit 22 performs a normal one- 
line driving operation on the basis of an interlace scan- 40 
ning, and preferentially scans a changed line detected 
by the frame change detector 20 in image data subjected 
to the interpolation processing. The above-mentioned 
VGA or SVGA mode is controlled to display an image at 
substantially the center of the FLCD panel 24 since the 45 
number of pixels displayed on the FLCD panel 24 is 
1 ,280 X 960. A display controller 23 displays the image 
data of a line designated by the scanning control drcuit 
22 on the FLCD panel 24. 

Fig. 2 is a block diagram showing the arrangement so 
of the clock generator 1 4 of this embodiment 

Reference numeral 32 denotes a phase comparator 
which detects the phase difference between a horizontal 
synchronizing signal 31 input from the computer 1 00 and 
a signal supplied from a programmable frequency divider ss 
40. A VCO (Voltage Controlled Oscillator) 36 and VCXOs 
37 and 38 are oscillators for generating dot clock signal 
41 in correspondence with each display mode. LPFs 33 
to 35 are low-pass filters having a high-input impedance. 



each of which filters a frequency signal in con-esponding 
to each of the horizontal frequencies of the respective 
display modes. Reference numeral 39 denotes a selec- 
tion switch which comprises a circuit that allows a high- 
speed operation, such as a low-impedance analog 
switch, an ECL, or the like. The switch 39 selects one of 
the outputs from the VCOs (36 to 38) in response to a 
selection signal 42 supplied from the display mode 
dependence controller 17, and outputs the selected out- 
puts as the dot clock signal 41 . 

Rg. 3 is a timing chart showing the relationship 
between the video signal and the dot dock signal 41 . 

A frequency division value 43 of the programmable 
frequency divider 40 Is determined and set by the display 
mode dependence controller 1 7 so as to generate 1 ,280 
docks caresponding to the horizontal resolution of the 
FLCD panel 24 during the horizontal display period, as 
shown in Rg. 3. 

Note that the display mode dependence controller 
1 7 supplies control signals to the video signal processor 
2 and the digital image processor 3 in accordance with 
the discrimination result of the display mode detector 1 5, 
as described above. 

Examples of the video input signal timings corre- 
sponding to the respective display modes and the 
method of controlling the dock generator 14, the inter- 
polation processing circuit 16. and the scanning control 
drcuit 22 in the respective modes will be explained below 
with reference to Figs. 1 to 4, 

For example, as shown in Fig. 4, when a signal is 
input in the VGA mode with the number of pixels = 640 
X 480, the display mode dependence controller 17 out- 
puts the selection signal 42 for selecting the LPF 33 and 
the VCO 36. so as to sampi e the horizontal display period 
using 1 ,280 clocks. In this case, the frequency of the dot 
dock signal 41 is 50 MHz. Since the number of being 
capable of displaying pixels (1280) in the horizontal 
direction of the FLCD panel 24 is twice the number of 
input pixels, the number of pixels to be displayed in the 
vertical direction is similarly doubled to maintain the 
aspect ratio. In this case, a control signal for performing 
the two-line simultaneous driving operation is supplied 
to the scanning control circuit 22. 

On the other hand, when a signal is input in the 
SVGA mode with the number of pixels = 1 ,024 x 768, the 
display mode dependence controller 17 outputs the 
selection signal 42 for selecting the LPF 35 and the 
VCXO 38. In this case, the frequency of the dot clock 
signal 41 is 81.3 MHz (as shown in Rg. 4). Since the 
number of display pixels in the horizontal direction of the 
FLCD panel 24 is 1 .25 times the number of input pixels, 
the number of pixels to be displayed in the vertical direc- 
tion is also multiplied with 1.25 to maintain the aspect 
ratio, as in the VGA mode. In this case, image data is 
enlarged in the vertical direction by the interpolation 
processing circuit 16. For this purpose, the display mode 
dependence controller 17 supplies a vertical interpola- 
tion control signal 26 corresponding to the current mode 
to the interpolation processing drcuit 16. 
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Furthermore, since the timings of the image syn- 
chronizing signals or the frequencies of vertical and hor- 
izontal synchronizing signals, dot dock signal, and the 
like often differ even in a display mode, the display posi- 
tion of an image displayed on the FLCD panel 24 is often 5 
displaced from the central portion of the FLCD panel 24. 
For this reason, the display mode dependence controller 
1 7 supplies control signals to the video signal processor 
2 and the digital image processor 3 in response to a dis- 
play position fine adjustment signal 18 input by a user. 10 
For example, since the horizontal displaying period dif- 
fers if the frequency of the pixel clock signal varies, the 
width of an image is enlarged or reduced. In order to cor- 
rect this, the frequency of the dot clock signal 41 must 
be changed, and the frequency division value 43 of the 15 
programmable frequency divider 40 is changed in corre- 
spondence with the user's fine adjustment (signal 18). 
On the other hand, when the horizontal pre-blanking 
period differs, the start position of displaying in a hori- 
zontal direction varies. !n order to correct this, the display 20 
mode dependence controller 1 7 supplies a control signal 
for changing the timing of transfer of image data to the 
scanning control circuit 22 in response to the user's fine 
adjustment signal 18. 

Fig. 5 is a flow chart showing the processing of the 25 
display mode dependence controller 17 of this embodi- 
ment. 

When the controller 1 7 receives display mode infor- 
mation detected by and output from the display mode 
detector 15 in step SI . the flow advances to step S2 to so 
discriminate the detected display mode. If the detected 
display mode is the VGA mode (540 x 480). the flow 
advances to step S3, and the controller 1 7 switches the 
selection switch 39 to select the LPF 33 and the VCO 36 
in the clock generator 14. Then, the controller 17 sets 35. 
the frequency division value 43 for outputting the dot 
clock signal 41 of 50 MHz in correspondence with the 
frequency of 31.5 kHz of the horizontal synchronizing 
signal in the programmable frequency divider 40. In step 
S4, the controller 1 7 instructs the interpolation process- 40 
ing circuit 16 to perform x2 interpolation. 

On the other hand, if the detected display mode is 
the SVGA mode (800 x 600), the flow advances to step 
35, and the controller 17 switches the selection switch 
39 to select the LPF 34 and the VCXO 37 in the clock 45 
generator 14. Then, the controller 1 7 sets the frequency 
division value 43 for outputting the dot clock signal 41 of 
64 MHz in correspondence with the frequency of 37,8 
kHz of the horizontal synchronizing signal in the pro- 
grammable frequency divider 40. In step S6, the control- so 
ler 17 instructs the interpolation processing circuit 16 to 
perform x1.6 interpolation. 

Furthermore, if the detected display mode is the 
SVGA mode (1 ,024 x 768), the flow advances to step S7, 
and the controller 1 7 switches the selection switch 39 to ss 
select the LPF 35 and the VCXO 38 in the clock gener- 
ator 14. Then, the controller 17 sets the frequency divi- 
sion value 43 for outputting the dot clock signal 41 of 81 .3 
MHz in correspondence with the frequency of 48.3 kHz 



of the horizontal synchronizing signal in the programma- 
ble frequency divider 40. In step 88. the controller 17 
instructs the interpolation processing circuit 16 to per- 
form x1 .25 interpolation. 

Upon completion of the data setting operation in the 
dock generator 14 and the interpolation processing cir- 
cuit 16. the flow advances to step S9. and the controller 

17 receives the display position fine adjustment signal 

1 8 designated by an operator. In step S1 0, the controller 
17 determines the display position in correspondence 
with the adjustment signal 1 8. The flow then advances 
to step Si 1 , and the controller 1 7 outputs a control signal 
to the scanning control circuit 22 to display an image at 
the determined display position on the FLCD panel 24. 
thereby controlling the display operation. In this flow 
chart, instruction outputs to the y characteristic adjust- 
ment circuit 19 and the halftone processing circuit 21 are 
omitted. 

The present invention may be applied to either a sys- 
tem constituted by a plurality of devices or an apparatus 
consisting of a single device. The present invention may 
also be applied to a case wherein the invention is 
attained by supplying a program for practicing the 
present invention to the system or apparatus. In this 
case, a storage medium which stores the program 
according to the present invention constitutes the 
present invention. By loading the program from tiie stor- 
age medium into tine system or apparatus, the system or 
apparatus operates according to the program. 

As described above, according to this embodiment, 
an image input from a personal computer having various 
display modes such as VGA, SVGA, and the like can be 
displayed on the display device by a metiiod suitable for 
the feature of each video signal. 

Since a single interface control board can cope with 
various display modes, a cost reduction of the display 
device as a whole can be realized. 

In this embodiment, the display interface 1 and tiie 
display unit 4 are separately arranged. However, the 
present invention is not limited to this. For example, tiie 
present invention may be applied to a display device 
which integrates the display interface 1 and the display 
unit 4. 

The present invention can be applied to a system 
constituted by a plurality of devices or to an apparatus 
comprising a single device. 

Furthermore, tine invention is applicable also to a 
case where the invention is embodied by supplying a pro- 
gram to a system or apparatus, in this case, a storage 
medium, storing a program according to the invention 
constitutes tiie invention. The system or apparatus 
installed witii the program read from the medium realizes 
tine functions according to the invention. 

The present invention is not limited to the above 
embodiments and various changes and modifications 
can be made within tiie spirit and scope of the present 
invention. Therefore, to apprise the public of the scope 
of the invention, the following claims are made. 
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A display cx)ntrol apparatus for displaying an image 
by receiving an RGB video signal including an image sig- 
nal and a synchronizing signal receives horizontal and 
vertical synchronizing signals in the RGB video signal, 
and detects the current display mode using a display 5 
mode detector. A pixel synchronizing dock signal is gen- 
erated using a clock generator in correspondence writh 
the detected display mode, and the RGB video signal is 
interpolated by an interpolation processing circuit in cor- 
respondence with the display mode and the display w 
screen size of an FLCD panel. The interpolated video 
signal is subjected to image signal processing, and the 
processed video signal is displayed on the FLCD panel. 



Claims 
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1 . A display control apparatus for displaying an image 
by receiving a video signal including an image signal 
and a synchronizing signal, characterized by com- 
prising: 20 

display mode detection means (15) for 
detecting a current display mode on the basis of the 
synchronizing signal in the video signal; 

clock signal generation means (14) for gen- 
erating a pixel synchronizing clock signal in corre- 25 
spondence with the display mode detected by said 
display mode detection means; 

interpolation means (16) for interpolating the 
video signal in correspondence with the display 
mode and a display screen size of a display; and 30 

output means (3) for outputting the video sig- 
nal interpolated by said interpolation means to the 
display 

2. The apparatus according to claim 1. characterized 35 
in that said clock signal generation means com- 
prises a plurality of oscillation means (36 - 38) hav- 
ing different oscillation frequencies, selection 
means (42) for selecting one of clock signals output 
from said plurality of oscillation means in corre- 40 
spondence with the display mode, and outputting 

the clock signal selected by said selection means as 
the pixel synchronizing clock signal, and frequency 
division means (40) for frequency dividing the pixel 
synchronizing dock signal selected by said selec- 45 
tion means, and outputs .the pixel synchronizing 
clock signal by locking phases of the clock signal fre- 
quency-divided by said frequency division means 
and a horizontal synchronizing signal. 

50 

3. The apparatus according to claim 1. characterized 
in that said clock signal generation means deter- 
mines a frequency of the pixel synchronizing clock 
signal in correspondence with the display screen 
size of the display and a size of the input video sig- 55 
nal. 

4. The apparatus according to claim 1, characterized 
by further comprising A/D conversion means (1 3) for 



converting the video signal into a digital signal by 
sampling the video signal in synchronism with the 
pixel synchronizing dock signal. 

5. The apparatus according to claim 2, characterized 
in that said frequency division means changes a fre- 
quency-division ratio thereof in correspondence with 
a display position of an in^ge to be displayed on the 
display. 

6. The apparatus according to claim 2. characterized 
in that said frequency division means changes a fre- 
quency division ratio thereof in correspondence with 
a frequency of the pixel synchronizing clock signal. 

7. The apparatus according to claim 2. characterized 
in that each of said plurality of osdllation means 
conprises a voltage controlled osdllator. 

8. The apparatus according to claim 2, characterized 
in that said frequency division means changes a fre- 
quency-division ratio thereof in con-espondence with 
the display mode detected by said display mode 
detection means or a manual operation by an oper- 
ator. 

9. The apparatus according to claim 1, charaderized 
in that the display mode tndudes one of a VGA mode 
and an SVGA mode. 

10. The apparatus according to claim 1, charaderiz^ 
by further conprising gamma corredion means (19) 
for performing gamma correction of the video signal 
interpolated by said interpolation means. 

1 1 . The apparatijs according to claim 1 0, charaderized 
by further comprising halftone processing means 
(21) for performing a halftone processing for tiie 
video signal gamma-corrected by said gamma cor- 
rection means. 

1 2. The apparatus according to claim 1 , charaderized 
in that the display is a display using a ferroelectric 
liquid crystal. 

13. Tlie apparatus according to claim 12, charaderized 
by further comprising scanning control means (22) 
for instructing a scanning line to be displayed of the 
display, and tiiereafter. outputting a video signal to 
be displayed on tiie line to the display. 

1 4. A display device for displaying an image by receiving 
a video signal including an image signal and a syn- 
chronization signal, charaderized by conprising: 

display mode detection means (15) for 
deteding a current display mode on the basis of the 
synchronizing signal in the video signal; 

dock signal generation means (14) for gen- 
erating a pixel synchronizing clock signal in corre- 
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spondence with the display mode detected by said 
display mcxie detection means; 

interpolation means (16) for interpolating the 
video signal in conrespondence with the display 
mode and a display screen size of a display; and 

display means (41) for displaying the video 
signal interpolated by said interpolation means on a 
screen. 

15. The device according to daim 14. characterized in 
that said dock signal generation means conprises 
a plurality of oscillation means (36 - 38) having dif- 
ferent oscillation frequencies, selection means (42) 
for selecting one of clock signals output from said 
plurality of oscillation means in correspondence with 
the display mode, and outputting the clock signal 
selected by said selection means as the pixel syn- 
chronizing clock signal, and frequency-division 
means (40) for frequency dividing the pixel synchro- 
nizing dock signal selected by said selection means, 
and outputs the pixel synchronizing clock signal by 
locking phases of the dock signal frequency divided 
by said frequency division means and a horizontal 
synchronizing signal. 

16. The device according to claim 14, characterized by 
further comprising A/D conversion means (13) for 
converting the video signal into a digital signal by 
sampling the video signal in synchronism with the 
pixel synchronization clock signal. 

17. The device according to claim 15. characterized in 
that each of said plurality of osdilation means com- 
prises a voltage controlled oscillator. 

18. The device according to claim 15, characterized in 
that said frequency division means (40) changes a 
frequency division ratio thereof in correspondence 
with the display mode detected by said display mode 
detection means or a manual operation by an oper- 
ator. 

19. The device according to claim 14, characterized in 
that the display mode includes one of a VGA mode 
and an SVGA mode. 

20. The device according to claim 14, characterized by 
further comprising gamma correction means (1 9) for 
performing gamma con-ection of the video signal 
interpolated by said interpolation means. 

21. The device according to claim 20, characterized by 
further comprising halftone processing means for 
performing halftone processing for the video signal 
gamma-corrected by said gamma con'ection 
means. 



22. The device according to claim 14. characterized in 
that said display device (41) is a display using a fer- 
roelectric liquid aystal. 

5 23. The device according to claim 22, characterized by 
further comprising scanning control means for 
instructing a scanning line to be displayed on the 
screen, and thereafter, outputting a video signal to 
be displayed on the line to the screen. 

JO 

24. A display control method for a display device for dis- 
playing an image by receiving a video signal indud- 
ing an image signal and a synchronizing signal, 
characterized by comprising the steps of: 
15 detecting a current display mode on the basis 

of the synchronizing signal in the video signal; 

generating a pixel synchronizing clock signal 
in correspondence with the detected display mode; 
interpolating the video signal in corespond- 
20 ence with the display mode and a display screen 
size; and 

displaying the interpolated video signal on 
the display screen. 

25 25. A display control method for displaying an image by 
receiving a video signal including an image signal 
and a synchronizing signal, characterized by com- 
prising the steps of: 

detecting a current display mode on the basis 
30 of horizontal and vertical synchronizing signals in 
the video signal; 

generating a pixel synchronizing clock signal 
in correspondence with the detected display mode; 
interpolating the video signal in correspond- 
35 ence with the display mode and a display screen size 
of a display; and 

outputting the interpolated video signal to the 
display 
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